The purpose of this study was to develop teaching material in the form of Android-based application for junior high school mathematics subjects in statistical material that are integrated with WhatsApp social media platform. The procedure for developing teaching materials was carried out through the stages of defining, designing, developing, and disseminating. The platform used to develop teaching material was MIT App Inventor. The teaching materials developed have been validated by two media experts and material experts. The trial of teaching material was carried out to educators and prospective mathematics educators in the Special Region of Yogyakarta and students at Depok 3 State Junior High School. This study has succeeded in developing Android-based teaching materials for junior high school mathematics subjects in valid and effective statistical material. The menus contained in this application consist of material and competency test. On the competency test menu, students can do the test and after completion, the application will display the score of the test results. What interesting about this application, the test results can be sent to the teacher via WhatsApp.
INTRODUCTION
Statistics is the science associated with data in the form of measuring, constraining, and communicating it (Davidian & Louis, 2012) . In Indonesia, statistics is one of the topics studied in mathematics. The material began to be studied by students since the 9th grade of middle school. The statistical material studied in junior high school includes the presentation of data, the size of the data centre, and the size of the data distribution. Data from the Ministry of Education and Culture of the Republic of Indonesia in 2016 and 2017 shows that mathematics is the most difficult subject for junior high school students to understand compared to other subjects (English language, Indonesian language, and science). In 2016 the national examination average for junior high school mathematics subjects was 53.39 and in 2017 it dropped to 47.75.
The junior high school mathematics material tested at the national exam in junior high school includes numbers, algebra, geometry and measurement, statistics and probability. The report of the analysis from year to year regarding the mathematics material that is most difficult to learn for junior high school students is presented in Table 1 . Table 1 , it can be seen that statistics is the most difficult material in two years from 2013 to 2016. The difficulty of the systematic material learned by students is also evidenced from the results of the Koparan's study (2015) that middle school students have difficulty understanding statistical concepts (Watson, 2006; BenZvi & Garfield, 2004) . In fact, except students, teachers also have difficulties in statistical material (Saughnessy & Zawojewky, 1999) .
One of the factors that influence students' academic performance is the availability of adequate teaching materials. The results of Mbugua's study (2012) shows that teaching materials that are inadequate make students unable to understand mathematical material optimally. More specifically, the factors that influence students' academic abilities in statistics, one of which is the irrelevance of teaching materials and learning resources (Koparan, 2015) . The limitations of teaching materials, the incompatibility of teaching materials with material characteristics, and the inability to access are problems related to teaching materials.
The most common teaching materials used in learning are physical teaching materials such as printed books, textbooks, maps, charts, posters, and models. This type of teaching material has limitations in accessibility because it has a large enough dimension and is not efficient when taken to various places. Students cannot use teaching material at any time. In fact, students will easily learn if they have teaching materials that can be accessed anytime and anywhere (Prabowo, 2018) . Thus, it is necessary to develop a flexible teaching material accessible to students.
One of the outcomes of 21 st -century learning is that both students and teachers have the skills to utilize technological, information and communication facilities in learning. Therefore, elements in learning should be based on information, technology, and communication (ICT). Teachers must be familiar with the use of LCDs, computers, and the internet in learning. Teaching materials used should also be based on technology, information, and communication. It is because students are very familiar with electronic devices based on technology, information, and communication such as laptop or smartphones connected with internet. This is actually not an obstacle because the internet is easily accessible in Indonesia with 88.1 million users . In addition, innovation in the development of mobile applications in the world of education continues to increase because this application is able to support the implementation of the learning process (Johnson, et al. 2012; Hsu & Ching, 2013) .
Teaching materials that can access via a smartphone will facilitate students in learning. They can learn whenever and wherever because their teaching materials are in their hands. For this reason, the development of Android-based teaching material for statistical material will make it easier for students to study statistics. The reason for choosing the Android operating system is because this operating system is a very popular operating system developed by large companies in the field of communication, Google (Gilski & Stefanski, 2015; Setiawan, et al. 2017) .
Research on the development of Android-based teaching materials was previously carried out by Amin and Mayasari (2015) based applications for Statistics material. However, the application which developed is an application for lectures in college. Application development for middle school statistics material has not been conducted. Furthermore, this application will take advantage of the existence of the most popular social media platforms in the community, WhatsApp (Nitza & Roman, 2016) in one of the menus, namely in the Competency Test menu. WhatsApp can be used to send test results to teachers so that the test procedures carried out are paperless tests.
RESEARCH METHOD
This research was development research. The product developed in this study is teaching material in the form of an Android-based application for statistics material in junior high school. Figure 1 shows the procedure used in product development in this study that consists of 4 stages namely define, design, define, and disseminate (Thiagarajan, et al. 1974; . Application development starts from the need analysis of the importance of developing statistics teaching materials in the form of Android-based applications for junior high school. After that, the researcher designed an application storyboard that contained an overview of the sketch and description of the application in the outline. Based on the storyboard, the main product was developed using the MIT App Inventor platform. At the development stage, the product produced is requested to be evaluated by learning experts and media experts (Thiagarajan, et al. 1974) . They evaluated the content validity of the product by checking the suitable about competencies to be achieved with the material. After getting the assessment and improvement, the product is then tested to students at Depok 3 State Junior High School to get responses from students and test the effectiveness. After getting a response from students, the product was revised based on the results of the trial. Furthermore, the products were disseminated to mathematics teachers and prospective mathematics teachers in Yogyakarta. In addition, dissemination is also done by uploading the application in Play store. The instruments of this study are questionnaire and competency test. The questionnaire was used to test product validity. The competency test was used to test the effectiveness of the product which consists of 10 multiple choice questions with 4 options. The product is effective when all students get score minimum 75 at competence test.
RESULTS AND DISCUSSION
The development of teaching materials of Android-based applications for junior high school statistics is based on the results of documentation in the field which shows that mathematics is the most difficult subject to understand in junior high school students in Indonesia and statistics is one of the most difficult material. Report of Indonesia Ministry of Communication and Information shows that the number of mobile users in Indonesia is quite large, which is equal to 84.4% of Indonesia's population (Ministry of Communication and Information, 2016; Prabowo, 2018) . Unfortunately, the activities that teenage students do with their mobile phones are activities that are not related to learning activities such as chat, social media, and playing games (Muflih, et al. 2017) . The use of smartphones to access educational content is the third choice after social media, entertainment, and news . For this reason, there is a need to make use of the smartphone owned by students to support learning activities. One of them is by utilizing smartphones as students' learning resources. The product developed in this study is an application that contains SMP statistical teaching material that can be installed on a smartphone with the Android operating system.
After the product defined, the next step was designing the displays on the application using the MIT App Inventor platform presented in Figure 2 . 
Figure 4. Initial Display of Android-Based Learning Materials for Statistics Material
The menus on this display are a button so that when the menu is touched it will display a new page whose contents are related to the menu title. Table 2 is the menu tables and pages that are displayed when the menu is selected. Activities at the next development stage are product assessments carried out by material experts and media Based on an evaluation by material experts, the materials described in the product were in accordance with the competencies to be achieved. The material and test presented in the product were statistical material that consists of data display, centre measures of data, and various measures of data. The expected competencies of product development were students able to understand statistical concepts and solve problems related to statistics in junior high school. Furthermore, material experts provided a suggestion for applications developed especially on the Uji Kompetensi menu. They stated that to increase the sincerity of students in working on questions, scoring should be done by giving a score on the correct answer and giving a score reduction on the wrong answer. That way students do not carelessly do the questions.
Suggestions from media experts are followed up by revising the scoring guidelines on the questions in the competency test. The number of questions in the Competency Test is 8. Scoring is done by giving an additional score of 12.5 if the question is answered correctly and -5 if the question is answered incorrectly as shown in the following syntax presented in Figure 5 . Media experts stated that the composition of colours in the application provides a comfortable viewing angle for the user. Competency test questions should not use a combination of complex background colours so as not to disturb the concentration of students when working on the questions. The results of expert appraisal indicate that the two experts stated that the products developed were suitable for use in learning mathematics in junior high school statistical material.
After the product was revised, it was then tried on the learning of mathematics in junior high school. The results of the trial show that the application developed is easy to operate and able to provide additional flexible learning resources. To find out the effectiveness of teaching materials in improving learning outcomes in statistical material, effectiveness tests were conducted by comparing the results of competency tests with the minimum school completeness criteria value of 75. After being tested, the application was disseminated to junior high school mathematics teachers in Yogyakarta and students of mathematics education study programs as a prospective mathematics educator.
Study Anytime and Anywhere
Teaching materials used by teachers in teaching are usually the main learning resources for students. One of the learning resources provided by the school is a book. The book used to support learning in educational units consists of textbooks and non-learning textbooks (Regulation of the Minister of Education and Culture of the Republic of Indonesia Number 8 of 2016, 2016) . Textbooks are the main learning resource for achieving basic competencies and core competencies and are declared appropriate by the Ministry of Education and Culture for use in educational units. Nontext lesson books are enrichment books to support the learning process at every level of education and other types of books available in the school library. For the provision of books in schools, the Indonesian government budgeted BOS funds. The books provided at the school belong to the school so students must return the book at the end of the academic year.
If viewed from the flexibility, books have several weaknesses when compared with learning resources in the form of an Android-based application installed on a smartphone. Android-based teaching materials are cheaper and more flexible. From smartphone users in Indonesia, the most favourite operating system is Android (Salbino, 2015) . Dimensionally, smartphones are easy to carry everywhere. According to Akpan (2017) , mobile phones have the advantage of being affordable, portable and comfortable. Accessibility of mobile phones is easier when compared to books. Mobile phones are easy to carry by hand and the internet is always available for 24 hours.
The mobile phone is a portable device for users. That is, wherever and whenever, users can operate mobile phones (Consortium for Media Literacy, 2009; Akpan, et al. 2017) . A mobile phone that is used as a learning resource will provide learning convenience for students. They can learn by opening applications on their cell phones when they are at school, on the bus, in the canteen, at home, in other public places. They can operate it day and night. With mobile, it means changing the learning approach of students. The conventional approach is that they only study at school or at home.
Integrated with Social Media WhatsApp
The results of the We Are Social survey in 2017 (Triastuti, et al. 2017) show that Indonesia's population using social media reached 106 million of the total population of 262 million. WhatsApp is one of the social media platforms in the form of smartphone applications for sending short messages (Nitza & Roman, 2016) . People use this application because of its low cost, offering smooth conversations, creating a sense of kinship, and having secrecy unlike social networks (Church & de Oliveria, 2013) . The design is simple but functional (Supratman, 2018) . Therefore, this application is very popular with users of social media applications.
Barhoumi (2015) conducted research on the use of WhatsApp in relation learning for the means of sharing between students, improving skills, and facilitating the learning process. The application that has been developed in this study utilizes WhatsApp from the other side of learning, namely in the learning evaluation process. The learning assessment that is generally carried out by teachers in Indonesia is paper and pencil-based evaluation. Students are asked to solve the problem (items test) on paper and then collect them to the teacher. Even, the computer-based national exams were held starting just in 2014. There were only a few pilot projects in the schools, namely Singapore Indonesia Middle School and Kuala Lumpur Indonesian Middle School (Rambe, 2017) . National examinations in Indonesia in 2018 there are still 18 provinces which in carrying out national examinations still use paper and pencil.
Application teaching material of statistics offers a scoring system that is done in a paperless manner. The teacher no longer prints the questions sheet. The questions students do are presented in the application on the Uji Kompetensi menu. When students access it, questions will be presented for students on a mobile phone screen. After students answered the questions, the mobile phone screen will display the scores obtained by students. The display of the score is shown in Figure 6 . 
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In addition to the scores that appear after students work on the questions, the mobile phone screen will also display a button with the description "Kirim Hasil tes ke nomor WhatsApp guru matematika Anda!" If this button is hit, the mobile screen will be integrated with WhatsApp. It will display the contacts of WhatsApp in students' mobile phone. Later, students can search WhatsApp numbers for the teacher to send the test results they are doing as shown in Figure 7 .
Figure 7. WhatsApp Contacts
With the design of competency tests such as this minimizes the use of paper in carrying out the exam. Teacher states that with an exam like this the test will be effective. Minimizing the use of paper to support forest conservation programs. In addition, the correction is done by the system so that the teacher can just accept the test results. Based on the teacher's opinion, it can be seen that the system tests carried out in the application and integrated with WhatsApp provide benefits for teachers and also the natural environment with minimizing the use of paper made from wood.
CONCLUSION
This research has developed an Android-based application as a learning resource for students and teaching materials for students in junior high school statistics material. This application can be used by students in learning whenever and wherever. To assess student performance, this application provides a paperless test system and integrates with Whatsapp social media platforms. Through this system, the teacher can receive the test results without needing to correct the students' work.
